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CLAIMS 



[Claim(s)] 

1 . Optical integrated circuit characterized by preparing one or more photon crystal as waveguide in optical 
integrated circuit with which it has SHIRIJIUMU substrate and waveguide is arranged on it. 

2. It is the optical integrated circuit according to claim 1 which other waveguides are designed as a striped 
waveguide (3 4), and the insulating layer (2) is prepared between the striped waveguide (3 4) and the 
SHIRIJIUMU substrate (1) in that case, and is characterized by extending the photon crystal to the up 
interface of a waveguide (3 4) from the flat surface for the lower part of the bottom interface of a waveguide 
(3 4). 

An optical integrated circuit given in any of claim 1 characterized by being made from the high pin (6 14) of 
a dielectric constant by which 3.1 or more photon crystal became the form of a two-dimensional periodic 
lattice with an impurity, or claim 2 they are. 

An optical integrated circuit given in any of claim 1 characterized by making 4.1 or more photon crystal 
with one stereo with a high dielectric constant with the low hole of a dielectric constant which became the 
form of a two-dimensional periodic lattice with an impurity, or claim 2 they are. 

5. Optical integrated circuit according to claim 3 characterized by lower twist of waveguide (3 4) having pin 
(6 14) with small reinforcement in insulating layer (2) in field of photon crystal. 

6. A pin is an optical integrated circuit according to claim 3 characterized by being on a SHIRIJIUMU 
substrate. 

7. Optical integrated circuit given in any of claim 3 characterized by the ability to adjust refractive index of 
non-linear optical material with electrical potential difference which non-linear optical material is filled in 
space between pins, and was applied to field electrode (46-49), claim 5, or claim 6 they are. 

8. Optical integrated circuit given in any 1 term of claim 1 to claim 7 to which pin (14) thru/or hole are 
characterized by being slanting to optical axis. 

An optical integrated circuit given in any of claim 1 to claim 8 characterized by the light in which the 
wavelength field which 9.1 or more photon crystal (26) chose by becoming a branching filter by 
arrangement of an impurity at that time branched discharging on a side face they are. 

10. The light of various wavelength fields discharged on the side face is an optical integrated circuit given in 
any of claim 8 characterized by converging in various locations of parallel photon crystal (37 38), or claim 9 
they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Optical integrated circuit This invention relates to an optical integrated circuit with a SHIRIJIUMU 
substrate and the waveguide arranged on it. 

Because of various purposes, the optical integrated circuit is required of communication engineering in 
order [ for a partition, integration, and spectrum distribution ] to change the optical flow modulated by 
giving information. In addition, it is realizable using optical structure, other circuits, for example, computer 
circuit. 

Current and an optical integrated circuit are built a polymer or with [ which is made from III-V ******** ] a 
waveguide, and they are manufactured by the lithograph method. 

In order photon crystal is optically [ this circuit ] suitable especially as an effective element and to 
demonstrate a function perfect since this has the small dimension, the waveguide pattern in which it is 
inserted is required. Such a waveguide pattern is usually a striped waveguide by the polymer or the 
semiconductor material. 

this waveguide pattern can be made one complementary structure, and the escape of the photon pulse of the 
matter is prevented by that operation gestalt, is intentionally constructed to the matter which usually reflects 
light completely, and is ****** — it becomes possible to make it extend according to a defect. Like [ in the 
case of guiding the wave of the optical waveguide which is made by doping or has been designed as a 
striped waveguide in that case ], a refractive-index overhang does not act but the band restricted and 
(decided theoretically) forbidden acts about fixed wavelength here as the original solution approach that it is 
desirable for the escape of the wave. This waveguide is explained to "physical collected works, 77 volumes, 
No. 18, and 3787 pages" besides Mekis.A, for example. 

The technical problem of this invention is proposing the optical integrated circuit which can manufacture the 
waveguide which is used for a function with such various waveguides, and has a required precision. 
This technical problem is solved by assuming one or more photon crystal as a waveguide along with this 
invention. In that case, suitably, other waveguides are formed as a striped waveguide, an insulating layer is 
made between the striped waveguide and SHIRIJIUMU substrate, and it is assumed that photon crystal is 
prolonged in the top interface of a waveguide from the flat surface under the bottom interface of a 
waveguide. 

The ingredient which can come to hand in a commercial scene in order to manufacture the circuit of this 
invention, for example, SOITEC, It is an advantage that "SHIRIJIUMU on an insulator" of SA. (noble, 
France) company can be used. This ingredient lets light pass good on the wavelength of 1.55 micrometers. 
SHIRIJIUMU has the high dielectric constant 12 in such a waveguide, and, also in the case of photon 
crystal, this can be introduced. The special photon crystal with which fitting attenuation is introduced into 
the fixed location of very few circuits guarantees the function of a circuit, for example, the function as a 
count circuit, and a whole circuit can do it very small in that case. So, in order to obtain 35dB attenuation for 
example, it is enough six periods of the grid of photon crystal with one third of the lattice spacings of 
wavelength. 

The advantageous point of the circuit of this invention is formed by the pin with a high dielectric constant 
by which one or more photon crystal's is two-dimensional periodic lattices with an impurity. However, a 
dielectric constant is able to have the low hole of a dielectric constant which has a form of a two- 
dimensional periodic lattice with an impurity in one or more photon crystal, and to form with one high 
stereo. This is DE. 195 33 148 It is indicated by Al. 

It can be assumed that the lower twist of a waveguide also puts a pin on an insulating layer with small 
reinforcement in the field of photon crystal, or a pin is placed on a SHIRIJIUMU substrate according to each 
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prerequisite. 

The non-linear optical material is filled in the middle space between pins, and the advantageous point of 
others of the circuit of this invention is being able to adjust the refractive index of a non-linear optical 
material with the electrical potential difference applied to the field electrode. By it, it becomes controllable 
[ the property of the filter currently carried out as an optical integrated circuit ]. DE 195 42 058 Al 
reference. 

In addition, an advantageous point is that the pin thru/or the hole are slanting to an optical axis. It becomes 
possible to branch the light in a part of wavelength field at the flat surface of others of an optical integrated 
circuit by it. Another shaping of making it a branching filter by putting an impurity on one or more photon 
crystal about this can also be chosen. In this case, the branching light of the selected wavelength field 
discharges on a side face. The light discharged on this side face can be further guided by various 
approaches. 

If this invention is made other shaping, it will be assumed that the light discharged on the side face of 

various wavelength fields can converge on various locations of parallel photon crystal. It enables it to 

combine two or more count level by the easy approach. 

The example of this invention is explained in detail below using drawing. 

Drawing 1 is some cross sections of the circuit of this invention. 

Drawin g 2 is the ****** Fig. of the part shown in drawin g 1 . 

Drawing 3 is some bird's-eye views of other examples. 

Drawing 4 is the example of the optical coupling of two level of an optical integrated circuit. 

Drawing 5 is a diagrammatic expression which is the example of the optical coupling of two or more count 

level in the circuit of this invention. 

Drawing 6 is the Mach TSUEDONA interferometer realized in the circuit of this invention. 
The insulating layer 2 of oxidization SHIRIJIUMU is on the SHIRIJIUMU substrate 1, and the **** 
waveguides 3 and 4 of SHIRIJIUMU are made from the example of drawing 1 on it. The photon crystal 5 is 
among waveguides 3 and 4, and this is made from the grid of a pin 6. 

A pin 6 is on an insulating layer 2 in the example, and the insulating layer has one cavitation (cavity) in the 
field of the photon crystal 5. By this, when a pin ****** s across the up boundary flat surface of wavelength 
3 and 4, photon crystal also grasps the field guided to a part for the edge of the exterior of a waveguide 
again. 

A pin 6 can be made from the well-known approach by particle emission deposition (deposit). The one 
approach is DE. 195 33 148 It is indicated by Al. 

S.Y. Lin, G.Arjavalingam work "an optical communication link" As an experiment with the millimeter wave 
indicated by 18 volumes, No. 19, and 1666 (1990) shows, in order to obtain 35dB attenuation, it is enough 
six periods of a grid with 1/3 of the lattice constants of wavelength. An intentional impurity, i.e., by pulling 
out a pin, inside the wavelength field decreased by it, a wavelength field with little attenuation can be 
created. In the example of drawing 1 and drawing 2 , the light of two or more wavelength is led to a 
waveguide 4 by the waveguide 3, and the light of the wavelength chosen by branching 7 on the other hand 
discharges. In that case, spacing chosen is made from the central part of the photon crystal of the pin for 
specifying correctly, in order to give the target filter shape. 

Photon crystal is assumed to be not only the reason of one filter but delivery, and induction, and the delivery 
part 1 1 and the guidance sections 12 and 13 are formed as all pass by not assuming a pin to a central field in 
the example of drawing 3 , respectively in that case. 

Drawing 4 shows the example to which the pin 14 which forms photon crystal leans. Since the layer 15 is 
formed in the selected field, it discharges there and light converges on incidence opening which is not 
suitably shown in drawing of the upper flat surface through the lens 16 made from a polymer ingredient. 
The three-dimensional structure becomes possible by it for example, in a computer circuit. 
A lens is electron beam lithograph by the well-known approach, or can be manufactured with optical means. 

Drawing 5 shows the cross section of the circuit of this invention in which two or more branching 21-25 of 
the photon crystal 26 is formed. In that case, lenses 27-3 1 converge on the plane of incidence 32-36 
prepared in the optical elements 37 and 38 of others which pass by the photon crystal 26 in the light 
discharged from branching. 

Drawing 6 shows the example made as a Mach-Zehnder interferometer. Here, all elements especially the 
waveguide, the filter, the mirror, and the beam-of-light separator of photon crystal are formed. With an 
interferometer, the transit time in the measuring object 41 which drawing 6 reflects is measured. The light 
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sent by 42 for that purpose is drawn through the filter 43 which can be adjusted first, and the wavelength 
which should be used by it for measurement is chosen. With the same beam-of-light separator 44 of a part, 
the light which came out of the filter 43 is led to the direction of the phase slider 45 which can be adjusted, 
and the reflected light is led to the measuring object 41. 

It consists of one photon crystal, respectively, the non-linear optical material is filled in middle space in that 
case, and effective spacing of the phase slider 45 which can be adjusted and in which a filter 43 and 
accommodation are possible is optically [ the dielectric constant and a pin ] controllable by electrodes 46 
and 47 thru/or the electrical potential difference applied to 48 and 49. 

The mirror 50 reflected completely is combined with the phase slider 45, and the mirror sends the light 
which comes out of the phase slider 45 to another beam-of-light separator 51 . 

The light by which the photon crystal which is prepared before the measuring object 41, and which is 
formed as the direction point 42 comes from the beam-of-light separator 44 acts so that the light which it is 
led to an object 41 and reflected in the measuring object may reach the other beam-of-light separators 51 
through a waveguide 43. Both optical flow laps in the output section 54. The phase slider of the measuring 
object 41 can be united with the minimum value of the strength of the output section 54 by measuring the 
strength discharged from the output section 54, and adjusting the phase of 45 with a suitable measurement 
converter. 

For the reason explained until now, the circuit shown in drawing 6 is also very small, for example, can be 
designed in whole die length of about 20 micrometers. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 




Fig.1 



[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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Fig.4 



[Drawing 5] 
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[Drawing 6 ] 
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WRITTEN AMENDMENT 



[Procedure revision] The 8 1 st term of Article 1 84 of Patent Law 
[Filing Date] August 5, Heisei 1 1 (1999. 8.5) 
[Proposed Amendment] 
CLAIMS 

1 . It is Arranged SHIRIJIUMU Substrate and on it, and is One or Photon beyond it. 

an optical integrated circuit with a waveguide with crystal — it is — each time — one pin — or 

The element (14) which becomes photon crystal is formed of one hole, and they are light. 

The optical accumulation time characterized by being slanting at the shaft and being arranged in parallel 

mutually 

Way. 

2. Other Waveguides are Designed as a Striped Waveguide (3 4), and They are Stripes in that Case. 
The insulating layer (2) is prepared between the waveguide (3 4) and the SHIRIJIUMU substrate (1). 
The photon crystal is the flat surface for the lower part of the bottom interface of a waveguide (3 4), 
The collection of light according to claim 1 characterized by being extended to the up interface of a 
waveguide (3 4) 

Product circuit. 

3. Pin of Dielectric Constant with Expensive Element of at Least One Photon Crystal (14) 

it is — they become the form of a two-dimensional periodic lattice, and are arranged — the description 
An optical integrated circuit given in any 1 term of claim 1 to carry out or claim 2. 

4. One in which Element of at Least One Photon Crystal Has High Dielectric Constant 

It is the hole of the low dielectric constant in a stereo, they become the form of a two-dimensional periodic 
lattice, and it is **. 

Light given in any 1 term of claim 1 characterized by **(ing), or claim 2 
Integrated circuit. 

5. In Field of Photon Crystal, Lower Twist of Waveguide (3 4) is Also PI with Small Reinforcement. 
Optical accumulation according to claim 3 characterized by N (6 14) being in an insulating layer (2) 
Circuit. 

6. Pin is Optical Accumulation According to Claim 3 Characterized by being on SHIRIJIUMU Substrate. 
Circuit. 

7. Non-linear Optical Material is Filled in Space between Pins, and it is Field Electrode. 

The refractive index of a non-linear optical material can be adjusted with the electrical potential difference 
which lasted to 49 from 46. 

An optical accumulation time given in any of claim 3 characterized by things, claim 5, or claim 6 they are 
Way. 

8. Claim to which Pin (14) thru/or Hole are Characterized by being Slanting to Optical Axis 
An optical integrated circuit given in any 1 term of 1 to claim 7. 

9. Photon to which Light of Various Wavelength Fields Discharged on Side Face is Parallel — Crystal 
Any 1 term of claim 1 to claim 8 characterized by the ability to converge in a ******** location 

It is alike and is the optical integrated circuit of a publication. 

10. Light of Various Wavelength Fields Discharged on Side Face is Parallel Photon Crystal. 
Claim 8 or the claim characterized by converging in various locations of 37 and 38 

An optical integrated circuit given in any of a term 9 they are. 
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